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(54) VOLTAGE COMPARING CIRCUIT AND SUBSTRATE BIAS ADJUSTING CIRCUIT 
USING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a voltage 
comparing means, which can accurately compare 
voltages, specially, close to a ground potential and a 
source voltage, without requiring a level converting 
means nor plural power sources. 
SOLUTION: This circuit is equipped with a pair of 1st 
and 2nd MOS transistors (M1 and M2, and M1 and 
M12) of one conduction type, which have their gates 
connected in common and their drains connected to a 
1st power source potential through current source 
supplying the same currents and also having the 
same gate width and gate lengths, 3rd MOS 
transistors (M3, M13) of the reverse conduction type, 
which have their drains connected to a 2nd power 

source potential and their sources connected to the sources of the 1st MOS transistors, 
and 4-th MOS transistors (M4, M14) of the reverse conduction type which have their drains 
connected to the 2nd power source potential and have their sources connected to the 
sources of the 2nd MOS transistors and the same gate width and gate length with the 3rd 
MOS transistors. The drains and gates of the 1st MOS transistors are connected, a 
comparison reference potential is supplied to the gates of the 3rd MOS transistors, and an 
input signal is supplied to the gates of the 4-th MOS transistors, so that an output signal is 
led out of the drain, of the 2nd MOS transistor. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]lt has the 4th MOS transistor of a reverse conductivity type characterized by 
comprising the following, Between drain gates of said 1st MOS transistor is connected, and 
comparison reference potential is given to a gate of said 3rd MOS transistor, A voltage 
comparator circuit, wherein an input signal is given to a gate of said 4th MOS transistor and 
an output signal is taken out from a drain of said 2nd MOS transistor. 
The 1st and 2nd MOS transistors of one conductivity type which makes a pair that common 
connection of the gate is carried out, and a drain is connected to the 1st power supply 
potential via a current source which sends the respectively same current, and have same 
gate width and gate length. 

The 3rd MOS transistor of a reverse conductivity type by which a drain was connected to 
the 2nd power supply potential, and sauce was connected to sauce of said 1st MOS 
transistor. 

A drain is connected to said 2nd power supply potential, sauce is connected to sauce of 
said 2nd MOS transistor, and they are the same gate width as said 3rd MOS transistor, and 
gate length. 

[Claim 2]The voltage comparator circuit according to claim 1 where said one conductivity 
type is characterized by a P channel type and the 1st power supply potential being [ high- 
voltage-power potential and the 2nd power supply potential of an N channel type and said 
reverse conductivity type ] earth potentials. 

[Claim 3]The voltage comparator circuit according to claim 2, wherein said comparison 
reference potential is earth potentials and said input signal is P well potential. 
[Claim 4]The voltage comparator circuit according to claim 1 where said one conductivity 
type is characterized by an N channel type and the 1st power supply potential being [ earth 
potentials and the 2nd power supply potential of a P channel type and said reverse 
conductivity type ] high-voltage-power potential. 

[Claim 5]The voltage comparator circuit according to claim 4, wherein said comparison 
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reference potential is high-voltage-power potential and said input signal is N well potential. 
[Claim 6]A voltage comparator circuit given in either of claims 1, 2, and 4, wherein a buffer 
is further connected to a drain of said 2nd MOS transistor. 

[Claim 7]A voltage comparator circuit given in either of claims 1, 2, and 4, wherein a 
differential amplifier which compares voltage in a drain of said 1st MOS transistor and a 
drain of said 2nd MOS transistor is connected further. 
[Claim 8]A board bias equalization circuit comprising: 

A circuit means which detects that P well potential is higher than earth potentials, and 
generates a signal. 

A circuit means which short-circuits between P well potential and earth potentials based on 
the signal, and returns P well potential to earth potentials promptly. 

[Claim 9]A board bias equalization circuit comprising: 

A circuit means which detects that N well potential is lower than power supply potential, and 
generates a signal. 

A circuit means which short-circuits between N well potential and power supply potential 
based on the signal, and returns N well potential to power supply potential promptly. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the InventionJIn this invention, it is related with the voltage comparator circuit in a 
CMOS semiconductor integrated circuit. 

Therefore, it is related with the voltage comparator circuit near the power supply potential 
near [ which uses for detecting whether the abnormalities that bias of the PN junction 
between the source substrates of a CMOS semiconductor integrated circuit is carried out to 
a forward direction especially in control of substrate potential have occurred ] the earth 
potentials. 

[0002] 

[Description of the Prior Art]Conventionally, the MOS differential amplifying circuit well used 
for a voltage comparison is shown in drawing 7 . 

[0003]Common connection of the sauce is carried out and one pair of N-channel metal 
oxide semiconductor transistors (it is called an NMOS transistor for short below) M101 and 
M102 are grounded via the current source 1100. The input terminal IN is connected to the 
gate of NMOS transistor M101, and signal V |N is inputted. Input terminal INN is connected 

to the gate of NMOS transistor M102, and signal V |NN of an opposite phase is inputted in 

the input terminal IN. One end of the resistance R101 is connected to the node a of the 
drain of NMOS transistor M101 , and the other end is connected to the power supply VDD. 
One end of the resistance R102 is connected to the node b of the drain of NMOS transistor 
M102, and the other end is connected to the power supply VDD. An output connects the 
input terminal of the buffer S1 to the node a, and a signal is taken out by the output terminal 
OUT. In input terminal INN, it is ** instead of signal V . The reference voltage Vref for 

pressure comparison may be impressed. 

[0004]A difference arises according to potential difference with the input terminals IN and 
INN in NMOS transistor M101, each voltage between gate sauce V GS M of M102, and 
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V GS M102 as the P rinci P |e of operation of the differential amplifying circuit of this 
composition is known well, The ratio by which the current 1100 supplied from the current 
source 1100 is divided into NMOS transistors M101 and M102, That is, a difference appears 
in drain current l D of NMOS transistor M101, and drain current l D -. M102 of NMOS 

transistor M102. These relations are expressed as follows. 
[0005] 

'D-M101 =k ( V GS-M10r V th) 2 - F ° rmUla 1 l D-M102 =k ( V GS-M102- V th> ' " The f ° rmU ' a Z 

l D _ M101 +l D _ M102 =l 100 - the formula 3 - here, V is the threshold voltage of a MOS 
transistor, the coefficient k is defined by gate width W, gate length L, gate capacitance C QX , 
and electron transfer degree mu in Si by the following formula It is **. 
[0006] 

k=1/2micro C ov W/L — a four or more-formula formula. It is the following formula which 

drew drain current L and l_ from the difference of NMOS transistor M101, 
D - M101 D~ M102 

voltage between gate sauce V QQ of M102, and V GS _ M102 on tne basis - 
[0007] 

l D-M101 =l 100 /2+k ( V GS-M10r V GS-M10 2 ) /2r00t < 2 W^S-MIOI^GsW 

- F ° rmUla 5 l D-M102 =l 100 /2 - k ( V GS-M10r V GS-M10 2 ) /2 r00t { 2 W^S-MIO^-MIC** ^ 

— Voltage is taken out to the output terminal OUT via the buffer S1 of the voltage Va of the 
node a produced when current ' D _ M101 flows through the formula 6 resistance R101. The 

voltage Va of the node a is expressed like a following formula. 
[0008] 

Va=VDD-l D _ M101 R l01 - Formula 7[0009] 

[Problem(s) to be Solved by the lnvention]The range of the voltage which can compare this 
conventional circuit is from about Ov to power supply voltage. When the reference potential 
Vref for a voltage comparison tended to be made into 0V or power supply voltage and it 
was going to use for the voltage comparison earth potentials and near the power supply 
potential, there was a problem. Although the source potential cannot fall or more [ 0 ] by V 
since NMOS transistor M101 and the sauce of M 102 are connected to earth potentials via 
the current source when the reference potential Vref is set to 0V and the input terminal IN is 
made into about [ 0V ] voltage, If reference potential Vref=0V is impressed to input terminal 
INN Voltage V„ _ M , no between gate sauce of NMOS transistor M102 is **********/ Below 

pressure becomes, and it will always turn off and will stop operating. Reference potential 
Vref Since NMOS transistor M101 and the source potential of M 102 also become high 
when it is considered as power supply potential and the input terminal IN is made into the 
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voltage near the power supply voltage, It will take restriction the amplitude of the voltage Va 
of the node a which is a drain of NMOS transistor M101 , and a buffer becomes difficult to 
receive a signal. 

[0010]Therefore, when performing the voltage comparison of voltage lower than earth 
potentials, the differential amplifying circuit shown in drawing 8 is used conventionally. The 
voltage which adds a level shift circuit and is impressed to NMOS transistor M1 1 1 and the 
gate of M1 12 is changed. One end of the resistance R121 is connected to the input 
terminal IN, and the other end is connected to the gate of the constant current source 1121 
and NMOS transistor M1 1 1 . One end of the resistance R122 is connected to input terminal 
INN, and the other end is connected to the gate of the constant current source 1122 and 
NMOS transistor M1 12. The voltage of the resistance R121 or the other end of R122 shifts 
only fixed voltage to the input terminal IN or INN by always passing fixed current I and 

I 2 to the resistance R121 and R122. about [ which is the range of the voltage with which 

NMOS transistor M1 1 1 and the gate potential of M1 12 can compare the conventional circuit 
even when this performs the voltage comparison of voltage lower than earth potentials ] - it 
can be made power supply voltage from OV. However, there is a problem also in this 
method. It is that the consumed electric current increases since current I and I which 

are passed to a level shift circuit are required, and that the current flows into an input 
terminal. In the case of the voltage comparator circuit used for detection of substrate 
potential, that such current flows into a substrate through an input terminal wants to avoid 
as much as possible. This is because the burden of the part of the current which used the 
appearance and flowed into the substrate of a board bias generation circuit increases and it 
leads to the increase in power consumption. 

[001 1]Although how to change into negative potential the earth potentials to which the § 
current source 1100 of the differential amplifying circuit shown in drawing 7 is connected, 
and extend the range of the input voltage which can be compared is also considered, there 
is a problem that power supply voltage is independently needed in this method. 
[0012]ln addition, there is also an easy circuit as shown in drawing 9 from the former. Earth 
potentials are connected to the sauce of NMOS transistor M130, the end of the resistance 
R130 and the input terminal of the buffer S1 are connected to a drain, and the input 
terminal IN is connected to a gate. The power supply potential VDD is connected to the 
other end of the resistance R130, and the output terminal OUT is connected to the output 
terminal of the buffer St. According to this composition, if voltage V of the input terminal 

IN is higher than the threshold voltage of NMOS transistor M130, and that drain current will 
flow through the resistance R130, [ NMOS transistor M130 ] Since the voltage of the input 
terminal of the buffer S1 changes with them low, the signal of the output terminal OUT 
changes from a low level high-level. It becomes. 

[0013]Thus, it cannot be detected as in this composition, it not being voltage a little higher 
than earth potentials, since the voltage which has been a comparative standard is the 
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threshold voltage of NMOS transistor M130, and also there is a problem of being easy to 
receive the variation in a device and the influence of temperature. 

[0014]lt was made in order that this invention might solve the above problems, and it aims 
at providing the voltage comparator circuit which can perform an exact voltage comparison 
with earth potentials or power supply potential simple. 
[0015] 

[Means for Solving the Problem]The 1st and 2nd MOS transistors of one conductivity type 
which makes a pair that according to this invention common connection of the gate is 
carried out, and a drain is connected to the 1st power supply potential via a current source 
which sends the respectively same current, and have same gate width and gate length, The 
3rd MOS transistor of a reverse conductivity type by which a drain was connected to the 
2nd power supply potential, and sauce was connected to sauce of said 1st MOS transistor, 
A drain is connected to said 2nd power supply potential, and sauce is connected to sauce 
of said 2nd MOS transistor, It has the same gate width as said 3rd MOS transistor, and the 
4th MOS transistor of a reverse conductivity type which has gate length, Between drain 
gates of said 1st MOS transistor is connected, and comparison reference potential is given 
to a gate of said 3rd MOS transistor, An input signal is given to a gate of said 4th MOS 
transistor, and a voltage comparator circuit, wherein an output signal is taken out from a 
drain of said 2nd MOS transistor is provided. 

[0016]Said one conductivity type is good in the 1st power supply potential being able to 
consider it as high-voltage-power potential by the ability of an N channel type and said 
reverse conductivity type to consider it as a P channel type, the 2nd power supply potential 
being able to consider it as earth potentials, said comparison reference potential being 
earth potentials, and said input signal being P well potential in this case. 
[0017]On the other hand, said one conductivity type is good in the 1st power supply 
potential being able to consider it as earth potentials by the ability of a P channel type and 
said reverse conductivity type to consider it as an N channel type, the 2nd power supply 
potential being able to consider it as high : voltage-power potential, said comparison 
reference potential being source potential of high tension, and said input signal being N well 
potential in this case. 

[0018]ln the above composition, there is the feature that a highly precise voltage 
comparison becomes possible, without needing a level conversion means and two or more 
power supplies. 

[0019]lt is preferred that a differential amplifier which compares voltage in a drain of said 
1st MOS transistor and a drain of said 2nd MOS transistor is connected further. 
[0020]With this composition, since a difference of the characteristic between elements by 
dispersion and a temperature change in a manufacturing process can be erased among 
them in addition to the feature mentioned above, a higher-precision voltage comparison can 
be performed. 

[0021]Furthermore, according to this invention, when a signal which shows that board bias 
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given to a board bias object from a voltage comparator circuit mentioned above and this 
voltage comparator circuit differs from a reference value was generated, it had a circuit 
which coincides substrate bias voltage with normal values compulsorily based on this 
signal. 

[0022]A circuit means which according to this invention detects that P well potential is 
higher than earth potentials, and generates a signal, A circuit means which detects that a 
board bias equalization circuit and N well potential provided with a circuit means which 
short-circuits between P well potential and earth potentials based on the signal, and returns 
P well potential to earth potentials promptly are lower than power supply potential, and 
generates a signal, A board bias equalization circuit provided with a circuit means which 
short-circuits between N well potential and power supply potential based on the signal, and 
returns N well potential to power supply potential promptly is provided. 
[0023] 

[Embodiment of the lnvention]Hereafter, with reference to drawings, it explains about some 
of embodiments of the invention. 

[0024] Drawing 1 is a circuit diagram showing a 1st embodiment of this invention, and this 
circuit is a circuit for detecting whether the state where the potential Vpwell of P well in the 
state where board bias was performed rises more than earth potentials has occurred. 
[0025]The sauce of M3 and M4 of a PMOS transistor pair is connected to the sauce of M1 
and M2 of an NMOS transistor pair to which common connection of the gate was carried 
out, respectively. The drain of M3 and M4 of these PMOS transistor pair is grounded. It is 
connected to the drain of M1 and M2 of an NMOS transistor pair via the current sources 11 
and 12 at the power supply, respectively. Between the gate and the drain is connected with 
the transistors M1 and M3. 

[0026]The gate of the transistor M4 serves as an input terminal, and an output is taken out 
from the drain of the transistor M2 via the buffer S2. 

[0027JM1 and M2 of an NMOS transistor pair have gate length and equal gate width, and 
gate length and gate width are formed also M3 and M4 of the PMOS transistor pair equally 
similarly. 

[0028]When the current sources 11 and 12 are set as the same current I at this time and the 
voltage Vpwell of the input signal IN is in the same potential as grounding, i.e., 0V, the 
nodes a and b and the nodes c and d are balanced on the respectively same voltage. 
[0029]The potential Vc of the node c at this time serves as voltage V GS - M3 between gate 

sauce of MOS transistor M3, and is expressed with the following formula. 

[0030] 

[Equation 1] 



Vthp+, 
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On the other hand, the potential Va of the node a serves as voltage V QS _ M1 between gate 

sauce of MOS transistor M1 , and is expressed with the following formula. 

[0031] 

[Equation 2] 

VthN+Vthp+2 ^1 -a;9 

Next, the voltage Vd of the node d and the voltage Vb of the node b are considered under 
the conditions that current I and current l 2 are equal, the same way. If the state where the 

input signal IN is 0V similarly is assumed, it is the potential Vd of the node d. [Equation 3] 

[77 

Vd=Vos_n4=Vthp+ / -5510 

V k 

If the formula 8 is compared with the formula 1 0 and it will be considered as I ^ =! 2 , since the 

right-hand side is completely the same, it becomes Vc=Vd. 
[0032]Potential Vb of the node b [Equation 4] 

Vb=V G s_M2 + Vd=Vtbn+Vthp+2 ^ -3511 

It comes out, it is expressed, and if the formula (9) and (11) is compared and it will be 
considered as \^=\ T since the right-hand side is completely the same, it becomes Va=Vb. 

[0033]Next, a state where the potential Vpwell of an input signal is slightly higher than 0V is 
considered. 

[0034]At this time, it is the potential of the node d. [Equation 5] 



Vd=Vos_j,4=Vthp+ / +Vp«rell -3S12 

It is alike and tries to become. However, since the gate potential of NMOS transistor M2 is 
determined by the potential Va of the node a, Since voltage V QS _ M2 between gate sauce of 

NMOS transistor M2 will become small relatively if the potential of the node d goes up, the 
current which flows through N MOS transistor M2 and PMOS transistor M4 is rubbed with 
Ix. The current of **** will decrease. 
[0035]At this time [Equation 6] 

Vos_H 2 =Va -Vd=Vthn + /— — -5£1 3 

Vgsjw = V d - Vpwell = Vthp + / —SCI 4 
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It becomes. Since the relation between current l 2 which the current source 12 supplies, and 

the current Ix which MOS transistors M2 and M4 consume serves as l 2 >lx at the time of 

Vpwell>OV, the potential Vb of the node b rises to power supply voltage. Although the buffer 

S2 receives the voltage of this node b, if the voltage Vb exceeds the circuit threshold of the 

buffer S2, the output signal OUT will change from a low level high-level. 

[0036]Next, a case where it is in a state where the potential Vpwell of an input signal is 

slightly lower than OV is considered. 

[0037] 

[Equation 7] 



If a next door and the potential Vpwell fall, the potential Vd of the node d will also fall. 
However, Vd does not fall from 0V of the source potential of MOS transistor M4. 
[0038]Since the gate potential of NMOS transistor M2 is determined by the potential Va of 



large relatively if the potential Vd of the node d falls, it is an N-channel metal oxide 
semiconductor. The current Ix which flows through the transistor M2 and PMOS transistor 
M4 increases. It carries out. 

[0039]As a result, the relation between current l 2 which the current source 12 supplies, and 

MOS transistor M2 and the current Ix which M4 consume serves as l 2 <lx in Vpwell<0V, and 

it is ** of the node b. The grade Vb will fall to the potential Vd of the node d. 
[0040]When the voltage Vb of the node b falls rather than a circuit threshold of the buffer 
S2, the output signal OUT changes from high level to a low level. 

[0041]Comparison of 0V can be performed with substrate potential as mentioned above. 
[0042]ln this embodiment, since a transistor which does not need to send current too much, 
does not need to be provided with two or more current sources, and becomes a pair is 
formed at the same process, there is also little influence of a process variation etc. 
[0043] Although this circuit detected potential of P well, it becomes possible by replacing an 
easy element to detect potential of N well. 

[0044] Drawing 2 is a circuit diagram showing composition for detecting such N well 
potential. 

[0045]Sauce of M13 and M14 of an NMOS transistor pair is connected to sauce of M1 1 and 
M12 of a PMOS transistor pair to which common connection of the gate was carried out, 
respectively. A drain of M13 and M14 of these NMOS transistor pair is connected to a 
power supply. A drain of M11 and M12 of a PMOS transistor pair is grounded via the 
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current sources 11 1 and 112, respectively. Between a gate and a drain is connected with the 
transistors M11 and M13. 

[0046]A gate of NMOS transistor M14 serves as an input terminal, N well potential (VNwell) 
which is an input signal is supplied, and an output is taken out from a drain of PMOS 
transistor M 12 via buffer S 1. M11 and M12 of a P channel MOS transistor pair have gate 
length and equal gate width, and gate length and gate width are formed also M13 and M14 
of an NMOS transistor pair equally similarly also here. 

[0047]Since this circuit makes reverse a conductivity type of each transistor in drawing 1 
and a power supply and grounding are replaced, Drawing 3 which detects that are the 
same as that of drawing 1 as operation, compare N well potential and power supply 
potential which are input potentials, and N well potential is falling rather than power supply 
potential is a circuit diagram showing composition of a comparison circuit concerning a 2nd 
embodiment of this invention. 

[0048]This embodiment raises further accuracy in an embodiment shown in drawing 1 . That 
is, in composition shown in drawing 1 , although comparison operations cannot be easily 
influenced by a process variation, the potential of the node b itself may be changed in 
response to influence of dispersion in a manufacturing process, or a temperature change. 
In this case, since voltage judged as the potential Vpwell of P well being equal to OV will 
shift if it judges with a circuit threshold of the buffer S2 which receives a signal of the node 
b, accuracy is not necessarily enough. 

[0049]ln a circuit shown in drawing 3 , as the differential amplifier S3 compares voltage in 
the node a and the node b, influence of dispersion in a manufacturing process or a 
temperature change is negated. 

[0050]By this, as a formula (8) - a formula (11) explained, it can detect that it is Vb=Va at 
the time of Vpwell=0V using a differential amplifier, and improvement in accuracy can be 
aimed at rather than a 1st embodiment. 

[0051] Drawing 4 is a circuit diagram showing an example which transformed composition of 
drawing 3 into N well detection. In the same comparison circuit as a case of drawing 2 , this 
is the thing it was made to compare voltage in the node a and the node b with the 
differential amplifier S3, and can aim at improvement in accuracy like a case of drawing 3 . 
[0052]ln the above drawing 1 - composition of drawing 4 , although earth potentials and 
power supply potential are assumed as comparison reference voltage, arbitrary voltage can 
be used as comparison reference voltage, without restricting to these. 
[0053]The same effect is acquired even if it transposes the current source 11 and 12 to a 
resistance pair of the same resistance. 

[0054] Drawing 5 is a block diagram showing outline composition of a board bias 
equalization circuit concerning a 3rd embodiment of this invention. 

[0055]As shown in drawing 5 , generally bias is applied by the charge pump circuit 1 3 to the 
circuit 10 for board bias, but. The voltage comparator circuit 1 1 shown in drawing 1 and 
drawing 3 compares whether P well potential is higher than earth potentials (0V) which are 
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the source potential of an N-channel metal oxide semiconductor transistor, As a result, 
when judged with P well potential being higher than earth potentials, the emergency bias 
circuit 12 is operated, and he is trying to reduce bias voltage of a substrate compulsorily to 
earth potentials. 

[0056]Drawing 6 is a block diagram showing outline composition of the same board bias 
equalization circuit as drawing 5 . In this figure, board bias given by the charge pump circuit 
23 to the circuit 20 for board bias serves as voltage more than the power supply potential 
VDD, It is compared whether N well potential is lower than power supply potential (VDD) 
which is the source potential of a P channel MOS transistor in the voltage comparator 
circuit 21 shown in drawing 2 and drawing 4 , As a result, when judged with N well potential 
being lower than power supply potential, the emergency bias circuit 22 is operated, and he 
is trying to pull up bias voltage of a substrate compulsorily to power supply potential at 
earth potentials. 

[0057]The emergency bias circuit in these drawing 5 and drawing 6 can use every publicly 

known potential reduction means or a raising means. 

[0058] 

[Effect of the lnvention]As mentioned above, according to the voltage comparator circuit 
concerning this invention, earth potentials and the voltage near the power supply potential 
can be compared especially correctly, without using a level conversion means and two or 
more power supplies. 

[0059]ln the gestalt it was made to compare the voltage in an output node and the 
corresponding node of a transistor which makes a pair with a differential amplifier, the 
influence of manufacture dispersion of a device or a temperature change other than the 
effect mentioned above is negated, and a highly precise comparison is attained. 
[0060]ln the bias adjustment circuit concerning this invention. Since he is trying to make it ^ 
compulsorily in agreement with normal values when judged with board bias having normal 
values and a difference based on the output of the voltage comparator circuit mentioned 
above, an always normal board bias value can be maintained and stabilization of circuit 
operation can be attained. 



[Translation done.] 



http://www4.ipdl.m^ 1/13/2009 



JP,2001-217692,A [DESCRIPTION OF DRAWINGS] 



Page 1 of 2 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] lt is a circuit diagram showing the composition of the voltage comparator circuit 
concerning a 1st embodiment of this invention. 

[Drawing 2] lt is a circuit diagram showing the composition which reversed the conductivity 
type and voltage relations of the transistor in the composition of drawing 1 . 
[Drawing 3] lt is a circuit diagram showing the composition of the voltage comparator circuit 
concerning a 2nd embodiment of this invention. 

[Drawing 4] lt is a circuit diagram showing the composition which reversed the conductivity 

type and voltage relations of the transistor in the composition of drawing 3 . 

[Drawing 5] lt is a block diagram showing the composition of the bias adjustment circuit 

concerning this invention using the voltage comparator circuit concerning this invention. 

[Drawing 6] lt is the same circuit as drawing 5 , and is a block diagram showing the case 

where board bias is performed on the basis of power supply potential. 

[Drawing 7] lt is a circuit diagram showing the example of the voltage comparator circuit 

accompanied by the conventional level conversion. 

[Drawing 8] lt is a circuit diagram showing the example of the voltage comparator circuit 
using two or more conventional power supplies. 

[Drawing 9] lt is a circuit diagram showing the example of the voltage comparator circuit 
using the conventional threshold. 
[Description of Notations] 

10, 20 board-bias object circuits 

11 and 21 Voltage comparator circuit 

12 and 22 Emergency bias circuit 
13, 23 charge pump circuits 

11, 12, 11 1, and 112 Current source 

1100, 1110, 1121, and 1122 Constant current source 

M1, M2, M13, M14, M101, M102, M111, M112, M130 N-channel-metal-oxide- 
semiconductor transistor 
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M3, M4, M11, M12 P-channel-MOS transistor 

R101, R102, R111, R112, R121, R122, and R130 Resistance 

S1 and S2 Buffer 

S3 Differential amplifier 

IN Input terminal 

Vref reference voltage 

OUT Output terminal 



[Translation done.] 
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